The analysis of peptide affinity and its binding kinetics to DR1DW1 major histocompatibility complex protein.
The connection between experimentally measured values of ED50 (concentration of added peptide required to bind half of the protein), which characterize peptide-protein binding and the equilibrium dissociation constant of peptide-protein complex Kd (affinity) is considered. It is shown and confirmed by experimental studies that in certain cases, as a result of the absence of equilibrium in the system, the value of Kd could be much less than the experimental value of ED50, but not equal to that as commonly assumed. This is especially applicable to the formation of peptide-MHC complexes with low dissociation rates (strong binding), which may require longer time-intervals to reach equilibrium. Thus the search of the good binding peptides based on finding ones with the smallest measured values' of ED50 may result in missing the best binders with the lowest values of dissociation constant (highest affinity). To analyze the problem we considered the formal chemical kinetics of peptide-protein binding. Experimental studies of peptide binding was performed to obtain the parameters of the kinetic model. According to the predictions of the model, it was confirmed that peptide binding occurs through the preceding step, which is either a release of an endogenous peptide or some conformational change of the molecule. The half decay time for this process was determined to be approximately 3 h. Based on the model developed, a new effective method for determination of the dissociation rates of peptide-MHC complexes and the equilibrium dissociation constants Kd was proposed, which implies the comparison of binding levels (ED50) at different instants of time. This method works especially well for the peptide-MHC complexes with relatively slow dissociation rates (stable complexes), for which the direct off-rate measurements as well as obtaining equilibrium binding data to determine Kd are highly time consuming and not very reliable.